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DOCUMENT- IDENTIFIER: US 5733761 A 

TITLE: Protein production and protein delivery 


Detailed Description Text (52) : 

Gene targeting occurs when transfecting DNA either integrates into or partially 
replaces chromosomal DNA sequences through a homologous recombinant event. While such 
events can occur in the course of any given transfection experiment, they are usually 
masked by a vast excess of events in which plasmid DNA integrates by nonhomologous, or 
illegitimate, recombination. 

Detailed Description Text (105) : 

Plasmid pXEPO-10 is designed to replace exon 1 of hEPO with exon 1 of hGH by gene 
targeting to the endogenous hEPO gene on human chromosome 7. Plasmid pXEPO-10 is 
constructed as follows. First, the intermediate plasmid pT163 is constructed by 
inserting the 6 kb Hindlll-BamHI fragment (see Example If) lying upstream of the hEPO 
coding region into Hindlll-BamHI digested pBluescriptll SK+ (Stratagene, LaJolla, 
Calif.). The product of this ligation is digested with Xhol and Hindlll and ligated to 
the 1.1 kb Hindu I -Xhol fragment from pMClneoPolyA [Thomas, K. R. and Capecchi, M. R. 
Cell 51: 503-512 (1987) available from Strategene, LaJolla, Calif.] to create pT163 . 
Oligonucleotides 13.1-13.4 are utilized in polymerase chain reactions to generate a 
fusion fragment in which the mouse metallothionein 1 (mMT-I) promoter-hGH exon 1 
sequences are additionally fused to hEPO intron 1 sequences. First, oligonucleotides 
13.1 and 13.2 are used to amplify the approximately 0.73 kb mMT-I promoter-hGH exon 1 
fragment from pXGH5 (FIG. 1) . Next, oligonucleotides 13.3 and 13.4 are used to amplify 
the approximately 0.57 kb fragment comprised predominantly of hEPO intron 1 from human 
genomic DNA. Finally, the two amplified fragments are mixed and further amplified with 
oligonucleotides 13.1 and 13.4 to generate the final fusion fragment (fusion fragment 
3) flanked by a Sail site at the 5' side of the mMT-I moiety and an Xhol site at the 
3' side of the hEPO intron 1 sequence. Fusion fragment 3 is digested with Xhol and 
Sail and ligated to Xhol digested pT163 . The ligation mixture is transformed into E. 
coli and a clone containing a single insert of fusion .fragment 3 in which the Xhol 
site is regenerated at the 3 ' side of hEPO intron 1 sequences is identified and 
designated pXEPO-10. ##STR1## The non-boldface region of oligo 13.1 is identical to 
the mMT-I promoter, with the natural Kpnl site as its 5' boundary. The boldface type 
denotes a Sail site tail to convert the 5' boundary to a Sail site. The boldface 
region of oligos 13.2 and 13.3 denote hGH sequences, while the non-boldface regions 
are intron 1 sequences from the hEPO gene. The non-boldface region of oligo 13.4 is 
identical to last 25 bases of hEPO intron 1. The boldface region includes an Xhol site 
tail to convert the 3' boundary of the amplified fragment to an Xhol site. 

Detailed Description Text (106) : 

Plasmid pXEPO-11. is designed to place, by gene targeting, the mMT-I promoter and exon 
1 of hGH upstream of the hEPO structural gene and promoter region at the endogenous 
hEPO locus on human chromosome 7. Plasmid pXEPO-11 is constructed as follows. 
Oligonucleotides 13.1 and 13.5-13.7 are utilized in polymerase chain reactions to 
generate a fusion fragment in which the mouse metallothionein I (mMT-I) promoter-hGH 
exon 1 sequences are additionally fused to hEPO sequences from -1 to -63 0 relative to 
the hEPO coding region. First, oligonucleotides 13.1 and 13.5 are used to amplify the 
approximately 0.73 kb mMT-I promoter-hGH exon 1 fragment from pXGH5 (FIG. 1). Next, 
oligonucleotides 13.6 and 13.7 are used to amplify, from human genomic DNA, the 
approximately 0.62 kb fragment comprised predominantly of hEPO sequences from -1 to 
-620 relative to the hEPO coding region. Both oligos 13.5 and 13.6 contain a 10 bp 
linker sequence located at the hGH intron 1-hEPO promoter region, which corresponds to 
the natural hEPO intron 1 splice donor site. Finally, the two amplified fragments are 
mixed and further amplified with oligonucleotides 13.1 and 13.7 to generate the final 
fusion fragment (fusion fragment 6) flanked by a Sail site at the 5' side of the mMT-I 
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moiety and an Xhol site at the 3' side of the hEPO promoter region. Fusion fragment 6 
is digested with Xhol and Sail and ligated to Xhol digested pT163 . The ligation 
mixture is transformed into E. coli and a clone containing a single insert of fusion 
fragment 6 in which the Xhol site is regenerated at the 3 * side of hEPO promoter 
sequences is identified and designated pXEPO-11. ##STR2## The boldface regions of 
oligos 13.5 and 13.6 denote hGH sequences. The italicized regions correspond to the 
first 10 base pairs of hEPO intron l. The remainder of the oligos correspond to hEPO 
sequences from -620 to -597 relative to the hEPO coding region. The non-boldface 
region of oligo 13.7 is identical to bases -1 to -24 relative to the hEPO coding 
region. The boldface region includes an Xhol site tail to convert the 3' boundary of 
the amplified fragment to an Xhol site. 

Detailed Description Text (110) : 

First, the intermediate plasmid pT164 is constructed by inserting the 6 kb 
Hindlll-BamHI fragment (Example If) lying upstream of the hEPO coding region into 
Hindlll-BamHI digested pBluescriptll SK+ (Stratagene, LaJolla, Calif.). Plasmid 
pMClneoPolyA [Thomas, K. R. and Capecchi, M. R. Cell 51:503-512 (1987); available from 
Stratagene, LaJolla, Calif.] is digested with BamHI and Xhol, made blunt-ended by 
treatment with the Klenow fragment of E. coli DNA polymerase, and the resulting 1 . 1 kb 
fragment is purified. pT164 is digested with Bglll and made blunt-ended by treatment 
with the Klenow fragment of E. coli DNA polymerase. The two preceding blunt-ended 
fragments are ligated together and transformed into competent E. coli. Clones with a 
single insert of the 1.1 kb neo fragment are isolated and analyzed by restriction 
enzyme analysis to identify those in which the Bglll site recreated by the fusion of 
the blunt Xhol and Bglll sites is localized 1.3 kb away from the unique Hindlll site 
present in plasmid pT164 . The resulting plasmid, pT165, can now be cleaved at the 
unique Bglll site flanking the 5' side of the neo transcription unit. 

Detailed Description Text (111) : 

Oligonucleotides 13.8 and 13.9 are utilized in polymerase chain reactions to generate 
a fragment in which the mouse metallothionein I (mMT-I) promoter-hGH exon 1 sequences 
are additionally fused to a 10 base pair fragment comprising a splice donor site. The 
splice donor site chosen corresponds to the natural hEPO intron 1 splice donor site, 
although a larger number of splice donor sites or consensus splice donor sites can be 
used. The oligonucleotides (13.8 and 13.9) are used to amplify the approximately 0.73 
kb mMT-I promoter-hGH exon 1 fragment from pXGHS (FIG. 1) . The amplified fragment 
(fragment 7) is digested with Bglll and ligated to Bglll digested pT165 . The ligation 
mixture is transformed into E. coli and a clone, containing a single insert of 
fragment 7 in which the Kpnl site -in the mMT-I promoter is adjacent to the 5' end of 
the neo gene and the mMT-I promoter is oriented such that transcription is directed 
towards the unique Hindlll site, is identified and designated pXEPO-12. ##STR3## The 
non-boldface region of oligo 13.8 is identical to the mMT-I promoter, with the natural 
Kpnl site as its 5' boundary. The boldface type denotes a Bglll site tail to convert 
the 5' boundary to a Bglll site. ##STR4## The boldface region of oligos 13.9 denote 
hGH sequences. The italicized region corresponds to the first 10 base pairs of hEPO 
intron 1. The underlined Bglll site is added for plasmid construction purposes. 

Detailed Description Text (122) : 

A 0.2 kb DNA probe extending from the AccI site in hEPO exon 5 to the Bglll site in 
the 3' untranslated region was used to probe RNA isolated from HT165-18A2-10 cells. 
The targeting construct, pXEPO-13, truncated at the AccI site in exon 5 does not 
contain these Accl/Bglll sequences and, therefore, is diagnostic for targeting at the 
hEPO locus . Only cell strains that have recombined in a homologous manner with natural 
hEPO sequences would produce an hEPO mRNA containing sequence homologous to the 
Accl/Bglll sequences. HT165 - 18A2 - 10 was found to express an mRNA of the predicted size 
hybridizing with the 32-P labeled Accl/Bglll hEPO probe on Northern blots. Restriction 
enzyme and Southern blot analysis confirmed that the neo gene and mMT-I promoter were 
targeted to one of the two hEPO alleles in HT165-18A2 -10 cells. 

Other Refe rence Publication (7) : 

Rosenfeld, Melissa et al . , " In Vivo Transfer of the Human Cystic Fibrosis 
Transmembrane Conductance Regulator Gene to the Airway Epithelium", Cell, 68:143-155 
(1992) . 

Other Reference Publication (10) : 
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Wolff, Jon A et al., "Direct Gene Transfer Into Mouse Muscle In Vivo " , Science, 
247 :1465-1468 (1990) . 

Other Reference Publication (39) : 

Scharfmann, R., et al . , "Long-Term In Vivo Expression of Retrovirus -Mediated Gene 
Transfer in Mouse Fibroblast Implants," Proc . Natl. Acad. Sci. USA, 88:4626-4630 
(1991) . 

Other Reference Publication (40) : 

Wu, G.Y., "Receptor-Mediated Gene Delivery In Vivo, " J. Biol. Chem. , 266 
(22) : 14338-14342 (1991) . 

CLAIMS : 

45. A method of altering the expression of a targeted gene in a cell. in vitro wherein 
the gene is not normally expressed in the cell, comprising the steps of: 

(a) transfecting the cell in vitro with a DNA construct, the DNA construct comprising: 


(i) a targeting sequence; 

(ii) a regulatory sequence; 

(iii) an exon; and 

(iv) an unpaired splice donor site, thereby producing a transfected cell; and 

(b) maintaining the transfected cell in vitro, under conditions appropriate for 
homologous recombination, thereby producing a homologously recombinant cell; and 

(c) maintaining the homologously recombinant cell in vitro under conditions 
appropriate for expression of the gene. 

59. A method of making a protein by altering the expression of a targeted gene in a 
cell in vitro wherein the gene is not normally expressed in the cell, comprising the 
steps of : 

a) transfecting the cell in vitro with a DNA construct, the DNA construct comprising: 

(i) a targeting sequence; 

(ii) a regulatory sequence; 

(iii) an exon; and 

(iv) an unpaired splice donor site, thereby producing a transfected cell; 

(b) maintaining the transfected cell in vitro under conditions appropriate for 
homologous recombination, thereby producing a homologously recombinant cell; and 

c) maintaining the homologously recombinant cell in vitro under conditions appropriate 
for expression of the gene thereby making the protein. 


3 of 3 


7/2/03 1:41 PM 


Record Display Form 


wysiwyg://detaiU9ftttp://westbrs:8002/.J 


End of Result Set 


□ 


Generate Collection 


L8: Entry 10 of 10 


File: USPT 


Jun 24, 1997 


DOCUMENT- IDENTIFIER: US 5641670 A 

** See image for Certificate of Correction ** 

TITLE: Protein production and protein delivery 

Brief Summary Text (12) : 

The invention further relates to a method of producing protein in vitro or in vivo 
through introduction of a construct as described above into host cell chromosomal DNA 
by homologous recombination to produce a homologously recombinant cell. The 
homologously recombinant cell is then maintained under conditions which will permit 
transcription, translation and secretion, resulting in production of the protein of 
interest. 

Detailed Description Text (62) : 
In Vivo Protein Production 

Detailed Description Text (85) : 

Gene targeting occurs when transfecting DNA either integrates into or partially 
replaces chromosomal DNA sequences through a homologous recombinant event. While such 
events can occur in the course of any given transfection experiment, they are usually 
masked by a vast excess of events in which plasmid DNA integrates by nonhomologous, or 
illegitimate, recombination. 

Detailed Description Text (146) : 

Plasmid pXEPO-10 is designed to replace exon 1 of hEPO with exon 1 of hGH by gene 
targeting to the endogenous hEPO gene on human chromosome 7. Plasmid pXEPO-10 is 
constructed as follows. First, the intermediate plasmid pT163 is constructed by 
inserting the 6 kb Hindlll-BamHI fragment (see Example If) lying upstream of the hEPO 
coding region into Hindlll-BamHI digested pBluescriptll SK+ (Stratagene, LaJolla, 
Calif.). The product of this ligation is digested with Xhol and Hindi I I and ligated to 
the 1.1 kb Hindlll-Xhol fragment from pMClneoPolyA [Thomas, K. R. and Capecchi, M. R. 
Cell 51:503-512 (1987) available from Strategene, LaJolla, Calif.] to create pT163 . 
Oligonucleotides 13.1-13.4 are utilized in polymerase chain reactions to. generate a 
fusion fragment in which the mouse metal lothionein 1 (mMT-I) promoter- -hGH exon 1 
sequences are additionally fused to hEPO intron 1 sequences. First, oligonucleotides 
13.1 and 13.3 are used to amplify the approximately 0.73 kb mMT-I promoter- -hGH exon 1 
fragment from pXGHS (FIG. 5). Next, oligonucleotides 13.2 and 13.4 are used to amplify 
the approximately 0.57 kb fragment comprised predominantly of hEPO intron 1 from human 
genomic DNA. Finally, the two amplified fragments are mixed and further amplified with 
oligonucleotides 13.1 and 13.4 to generate the final fusion fragment (fusion fragment 
3) flanked by a Sail site at the 5» side of the mMT-I moiety and an Xhol site at the 
3* side of the hEPO intron 1 sequence. Fusion fragment 3 is digested with Xhol and 
Sail and ligated to Xhol digested pT163 . The ligation mixture is transformed into E. 
coli and a clone containing a single insert of fusion fragment 3 in which the Xhol 
site is regenerated at the 3' side of hEPO intron 1 sequences is identified and 
designated pXEPO-10. ##STR1## The non-boldface region of oligo 13.1 is identical to 
the mMT-I promoter, with the natural Kpnl site as its 5» boundary. The boldface type 
denotes a Sail site tail to convert the 5' boundary to a Sail site. The boldface 
region of oligos 13.2 and 13.3 denote hGH sequences, while the non-boldface regions 
are intron 1 sequences from the hEPO gene. The non-boldface region of oligo 13.4 is 
identical to the last 25 bases of hEPO intron 1. The boldface region includes an Xhol 
site tail to convert the 3' boundary of the amplified fragment to an Xhol site. 

Detailed Description Text (147) : 

Plasmid pXEPO-11 is designed to place, by gene targeting, the mMT-I promoter and exon 
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1 of hGH upstream of the hEPO structural gene and promoter region at the endogenous 
hEPO locus on human chromosome 7. Plasmid pXEPO-11 is constructed as follows. 
Oligonucleotides 13.1 and 13.5-13.7 are utilized in polymerase chain reactions to 
generate a fusion fragment in which the mouse metallothionein I (mMT-I) promoter- -hGH 
exon 1 sequences are additionally fused to hEPO sequences from -1 to -630 relative to 
the hEPO coding region. First, oligonucleotides 13.1 and 13.6 are used to amplify the 
approximately 0.75 kb mMT-I promoter- -hGH exon 1 fragment from pXGH5 (FIG. 5). Next, 
oligonucleotides 13.5 and 13.7 are used to amplify, from human genomic DNA, the 
approximately 0.65 kb fragment comprised predominantly of hEPO sequences from -1 to 
-620 relative to the hEPO coding region. Both oligos 13.5 and 13.6 contain a 10 bp 
linker sequence located at the hGH intron l--hEP0 promoter region, which corresponds 
to the natural hEPO intron 1 splice-donor site. Finally, the two amplified fragments 
are mixed and further amplified with oligonucleotides 13.1 and 13.7 to generate the 
final fusion fragment (fusion fragment 6) flanked by a Sail site at the 5' side of the 
mMT-I moiety and an Xhol site at the 3' side of the hEPO promoter region. Fusion 
fragment 6 is digested with Xhol and Sail and ligated to Xhol digested pT163 . The 
ligation mixture is transformed into E. coli and a clone containing a single insert of 
fusion fragment 6 in which the Xhol site is regenerated at the 3' side of hEPO 
promoter sequences is identified and designated pXEPO-11. ##STR2## The boldface 
regions of oligos 13.5 and 13.6 denote hGH sequences. The italicized regions 
correspond to the first 10 base pairs of hEPO intron 1. The remainder of the oligos 
correspond to hEPO sequences from -620 to -5 97 relative to the hEPO coding region. The 
non-boldface region of oligo 13.7 is identical to bases -1 to -24 relative to the hEPO 
coding region. The boldface region includes an Xhol site tail to convert the 3' 
boundary of the amplified fragment to an Xhol site. 

Detailed Description Text (151) : 

First, the intermediate plasmid pT164 is constructed by inserting the 6 kb 
Hindlll-BamHI fragment (Example If) lying upstream of the hEPO coding region into 
Hindlll-BamHI digested pBluescriptll SK+ (Stratagene, LaJolla, Calif.). Plasmid 
pMClneoPolyA [Thomas, K. R. and Capecchi, M. R. Cell 51:503-512 (1987); available from 
Stratagene, LaJolla, Calif.] is digested with BamHI and Xhol, made blunt-ended by 
treatment with the Klenow fragment of E. coli DNA polymerase, and the resulting 1.1 kb 
fragment is purified. pT164 is digested with Bglll and made blunt -ended by treatment 
with the Klenow fragment of E. coli DNA polymerase. The two preceding blunt-ended 
fragments are ligated together and transformed into competent E. coli. Clones with a 
single insert of the 1.1 kb neo fragment are isolated and analyzed by restriction 
enzyme analysis to identify those in which the Bglll site recreated by the fusion of 
the blunt Xhol and Bglll sites is localized 1.3 kb away from the unique Hindlll site 
present in plasmid pT164 . The resulting plasmid, pT165, can now be cleaved at the 
unique Bglll site flanking the 5' side of the neo transcription unit. 

Detailed Description Text (152) : 

Oligonucleotides 13.8 and 13.9 are utilized in polymerase chain reactions to generate 
a fragment in which the mouse metallothionein I (mMT-I) promoter- -hGH exon 1 sequences 
are additionally fused to a 10 base pair fragment comprising a splice-donor site. The 
splice -donor site chosen corresponds to the natural hEPO intron 1 splice-donor site, 
although a larger number of splice-donor sites or consensus splice-donor sites can be 
used. The oligonucleotides (13.8 and 13.9) are used to amplify the approximately 0.73 
kb mMT-I promoter- -hGH exon 1 fragment from pXGH5 (FIG. 5) . The amplified fragment 
(fragment 7) is digested with Bglll and ligated to Bglll digested pT165 . The ligation 
mixture is transformed into E. coli and a clone, containing a single insert of 
fragment 7 in which the Kpnl site in the mMT-I promoter is adjacent to the 5* end of 
the neo gene and the mMT-I promoter is oriented such that transcription is directed 
towards the unique Hindlll site, is identified and designated pXEPO-12. ##STR3## The 
non-boldface region of oligo 13.8 is identical to the mMT-I promoter, with the natural 
Kpnl site as its 5 1 boundary. The boldface type denotes a Bglll site tail to convert 
the 5' boundary to a Bglll site. ##STR4## The boldface region of oligos 13.9 denote 
hGH sequences. The italicized region corresponds to the first 10 base pairs of hEPO 
intron 1. The underlined Bglll site is added for plasmid construction purposes. 

Detailed Description Text (161) : 

A 0.2 kb DNA probe extending from the AccI site in hEPO exon 5 to the Bglll site in 
the 3* untranslated region was used to probe RNA isolated from HT165-18A2 -10 cells. 
The targeting construct, pXEPO-13, truncated at the AccI site in exon 5 does not 
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contain these Accl/Bglll sequences and, therefore, is diagnostic for targeting at the 
hEPO locus. Only cell strains that have recombined in a homologous manner with natural 
hEPO sequences would produce an hEPO mRNA containing sequence homologous to the 
Accl/Bglll sequences. HT165-18A2 -10 was found to express an mRNA of the predicted size 
hybridizing with the 32 -P labeled Accl/Bglll hEPO probe on Northern blots. Restriction 
enzyme and Southern blot analysis confirmed that the neo gene and mMT-I promoter were 
targeted to one of the two hEPO alleles in HT165-18A2 -10 cells. 

Other Reference Publication (6) : 

Rosenfeld, Melissa A. et al . , " In Vivo Transfer of the Human Cystic Fibrosis 
Transmembrane Conductance Regulator Gene to the Airway Epithelium," Cell 68:143-155 
(1992) . 

Other Reference Publication (9) : 

Wolff, Jon A. et al . , "Direct Gene Transfer into Mouse Muscle In Vivo, " Science 
247:1465-1468 (1990). 

Other Reference Publication (36) : 

Scharfmann, R. et al., "Long-Term In Vivo Expression of Retrovirus -Mediated Gene 
Transfer in Mouse Fibroblast Implants," Proc. Natl. Acad. Sci. USA 88:4626-4630 
(1991) . 

Other Reference Publication (37) : 

Wu, G.Y., "Receptor-Mediated Gene Delivery In Vivo, " The Journal of Biological 
Chemistry 266 (22 ): 14338-14342 (1991). 
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=> s homolog### (10a) recomgin### (10a) (one insert or single insert or single DNA 
molecule) 

LI 0 HOMOLOG### (10A) RECOMGIN### ( 10A) (ONE INSERT OR SINGLE INSERT 

OR SINGLE DNA MOLECULE) 

=> s homolog### (10a) recombin### ( 10a) (one insert or single insert or single DNA 
molecule) 

L2 0 HOMOLOG### (10A) RECOMBIN### ( 10A) (ONE INSERT OR SINGLE INSERT 

OR SINGLE DNA MOLECULE) 

=> s homolog### ( 10a) recombin### 

L3 4726 HOMOLOG### (10A) RECOMBIN### 

=> s 13 and (one insert or single insert or single DNA molecule) 

L4 3 L3 AND (ONE INSERT OR SINGLE INSERT OR SINGLE DNA MOLECULE) 
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